Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Introduction
Studies have suggested a possible link between international reserve holdings and fiscal policy in many developing countries. According to Buiter and Patel (1997) , there is a channel connecting government fiscal stance and international reserves in developing countries. Specifically, formal treatment of government solvency uses the concept of net total liabilities, which, by definition, deducts foreign exchange reserves from total government liabilities in assessing fiscal stance. Put another way, international reserves are assets on governments' balance sheets. For instance, according to an article by Therea Bradley titled "Chavez vows to cut Venezuela debt, use reserves in social fund," published on Bloomberg.com on January 13, 2007, Venezuelan President Hugo Chavez vowed to trim his nation's debt by funneling $8.7 billion of its international reserves from the central bank to a social spending fund.
Besides the fact that fiscal authorities can use international reserves directly to finance fiscal spending, there is an indirect channel through which international reserves and fiscal policy can be related. Hausman et al. (1996) argue that a larger stock of international reserves may increase a government's financial room for maneuver: by raising the probability of an appropriate fiscal response, such reserves may provide the reassurance required to persuade participants in international financial markets to finance the deficits associated with countercyclical fiscal responses to economic shocks. In other words, a larger stock of international reserves may improve a borrowing country's credibility and put the country in a better position to conduct counter-cyclical fiscal policy. Indeed, Calderón and Schmidt-Hebbel (2003) have shown that both monetary and fiscal policies are counter-(pro-)cyclical when credibility is high (low) in Latin America and the Caribbean.
Developing countries are more vulnerable to economic shocks than OECD countries, and their real GDP volatility is much higher (Kaminsky, Reinhart, and Vegh, 2004) . For instance, adverse foreign shocks explain a major part of Latin America's growth performance during the 1990s (Calderón and Schmidt-Hebbel, 2003) . Governments in developing countries can use international reserves to smooth their economies against adverse shocks (especially when sudden stops occur), giving them the incentives to hoard more precautionary reserves.
Existing theoretical literature has provided a justification for a link between international reserves and fiscal policy. The precautionary motive argument, in particular, implies an association between fiscal policy and optimal international reserve demand by policy makers. Aizenman and Marion (2004) develop a theoretical model in which international reserves and external borrowing are alternative ways of financing inelastic government spending in cases of costly tax collection and sovereign risk. In that model, international reserves help a country smooth consumption when there is a probability of default and a binding international credit ceiling. A greater chance of opportunistic behavior by future policy makers and political corruption reduce the demand for international reserves and increase external borrowing.
To date, however, no empirical study has integrated fiscal policy into the analysis of demand for international reserves. This paper adds to the literature by empirically investigating the association between fiscal policy and international reserves in developing countries. In addition, it studies how this association is affected by political factors and conditional access to global capital markets. It concludes that for developing countries with low political risk, international reserves and fiscal policy are indeed related: countries conducting countercyclical fiscal policies hold more reserves, whereas countries conducting procyclical fiscal policies hold fewer reserves. This relationship is stronger during economic downturns and when the countries with low political risk rely heavily on external financing. For developing countries with high political risk, the link between international reserves and fiscal policy pattern is not clear-cut.
The paper is organized as follows. Section 2 summarizes the related literature. Section 3 describes the theoretical justification and the methodology. Section 4 presents the results, and Section 5 checks for robustness. Concluding remarks are offered in Section 6. Dooley, Folkerts-Landau, and Garber (2003) argue that the economic emergence of a fixed exchange rate periphery in Asia has reestablished the United States as the center country in the revived Bretton Woods international monetary system. For the Asian countries, i.e. the periphery, development strategy is export-led growth supported by undervalued exchange rates. Thus, a single-minded emphasis on export growth has been supported by a virtually unlimited demand for U.S. financial assets in the form of official reserves. Dooley, Folkerts-Landau, and Garber (2004) extend the argument and state that the U.S. deficit supplies international collateral 1 to the periphery, and international collateral in turn supports two-way trade in financial assets that liberates capital formation in poor countries from inefficient domestic financial markets. Aizenman and Marion (2004) argue that apart from any need to hold reserves for exchange-rate management, countries that face conditional access to global capital markets and costly tax collection will hold precautionary reserves to smooth consumption and distortions intertemporally. This helps to explain, to a large extent, the recent accumulation of reserves in Asian countries in the aftermath of financial crises. Aizenman and Marion also show that political instability or corruption could explain why countries decide to reduce the demand for precautionary reserves. Caballero and Krishnamurthy (2003) add that countries with underdeveloped local securities markets need higher levels of reserves. This is essentially in line with the assumption of conditional access to global capital markets in Aizenman and Marion's (2004) argument.
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Recent studies suggest that fiscal policy is widely procyclical in developing countries. Gavin and Perotti (1997) point out that fiscal policy is procyclical in many Latin American countries. Later studies by Catao and Sutton (2002) , Kaminsky et al. (2004) , and Talvi and Vegh (2005) suggest that procyclicality of fiscal policy is common in many other developing countries.
The standard explanation for procyclical fiscal policy relies on borrowing constraints. In bad times, many developing countries cannot borrow, or can borrow only at very high interest rates, so they have to cut government spending. In good times, they can borrow more easily and do so, increasing government spending.
Another explanation for procyclicality in fiscal policy lies in political distortion. Tornell and Lane (1999) identify a "voracity effect": A shock, such as a terms-of-trade windfall, perversely generates a more-than-proportionate increase in fiscal redistribution and reduces growth. They also show that a dilution in the concentration of power leads to faster growth and a less procyclical response to shocks. Alesina and Tabellini (2005) argue that voters demand more public goods or lower taxes to prevent corrupt governments from appropriating political rents when the economy is doing well. Frenkel and Jovanovic (1981) originally applied the buffer stock model to the study of international reserves. This model postulates that the reserve authority will choose an initial level of reserve holdings that minimizes its total expected costs, including the opportunity cost of higher forgone earnings and the adjustment cost. The basic goal is to optimize the trade-off between flow holding costs and fixed restocking costs. Flood and Marion (2002) extend the previous work by scaling the dependent variable and by using a different volatility measure. The authors also add controls for exchange rate flexibility, trade openness, and financial openness. These controls capture country characteristics that might logically affect the adjustment cost in cases of depleted reserves. They use panel data for 36 developed and developing countries over the 1988-97 period. They find that the buffer stock model of international reserve holding works about as well in the era of high capital mobility as it did when capital was less mobile. Aizenman and Marion (2004) extend the empirical literature by adding political factors into the benchmark buffer stock model. Their results support the notion that political uncertainty and corruption effectively reduce the return to holding international reserves; both uncertainty and corruption therefore are negatively correlated with reserve holdings.
Related Empirical Literature
Theoretical Justification and Methodology
Theoretical Justification
The theoretical justification for the relationship between the pattern of fiscal policy and the demand for reserves can be generated from the model in Aizenman and Marion (2004) . According to this model, a country characterized by volatile output, inelastic demand for fiscal outlays, high tax collection costs, and sovereign risk will want to accumulate both international reserves and external debt. External debt allows the government to smooth consumption when output is volatile. International reserves, if they are beyond the reach of creditors, allow the government to smooth consumption in the event of a default on external debt that results in lost access to international capital markets. Moreover, by introducing political distortion, the model shows that a higher perceived probability of future looting by an opportunistic policy maker reduces the current demand for international reserves.
In other words, the theoretical implications of the model are as follows. In the absence of political distortion, a country with volatile output, an inefficient tax collection system, and binding borrowing constraints will try to accumulate more precautionary reserves in order to stabilize its economy. Why? When adverse shocks occur, international reserves held by its central bank provide an alternative source of international liquidity and cushion some of the loss in tax revenue, putting the government in a better position to conduct countercyclical fiscal policies (i.e., higher government spending and lower tax rates during economic downturns). Thus, one would expect that, ex post, if a country with the characteristics mentioned above exhibits a countercyclical fiscal policy during economic downturns, it should have a higher level of reserves compared to others that do not conduct stabilizing fiscal policy. Otherwise, it may not have been able to conduct the countercyclical fiscal policy. This link between the fiscal policy pattern and international reserves during economic downturns will be even stronger if the country relies heavily on external financing: if its reliance on external financing is high, the country generally is believed to have higher sovereign risk than other countries, and hence its borrowing constraint is more likely to be binding during economic downturns. As a result, this country will have a greater incentive to hoard precautionary reserves. Conversely, if such a country exhibits procyclical fiscal policy during economic downturns, it may not have accumulated a stock of international reserves large enough to facilitate its stabilizing policies.
In the presence of political distortion, ceteris paribus, countries with the same characteristics will accumulate fewer international reserves. As the empirical study by Aizenman and Marion (2004) shows, political distortions significantly reduce international reserve holdings. In the presence of political distortion, therefore, the link between international reserves and fiscal policy pattern can be less obvious because of the offsetting effect of political factors.
Developing countries typically have most, if not all, of the characteristics specified in the model. Although the degree of reliance on external financing may vary across developing countries, inefficient tax collection systems, sovereign risk, and volatile output commonly are observed. Therefore, it is interesting to check empirically for the association between fiscal policy patterns and international reserve holdings.
This association may be weakened if a government can resort to other means of financing when it wants to conduct countercyclical fiscal policy during economic downturns. Consider the possible ways a typical developing economy government finances its countercyclical fiscal spending during economic downturns. One source of financing may be seigniorage revenues. Excessive exploitation of seigniorage revenues, however, often leads to hyperinflation and instability. Thus, this means of financing is not widely adopted.
Second, the government can resort to domestic borrowing. Local securities markets in developing countries, however, are generally underdeveloped, as discussed in the World Economic Outlook, published by IMF. This results in inefficient intermediation of local savings. In most cases, therefore, the government may prefer to borrow directly from domestic banks. Note that during economic downturns, domestic as well as external real interest rates rise, and hence borrowing costs are high. In such cases, international reserves, as assets on the government's balance sheet, may come in handy. In countries characterized by financial repression and high saving rates, it is possible for the domestic interest rate to be low during busts. The link between international reserves and fiscal policy can be weak in such countries, which tend to rely on domestic borrowing during busts. Thus, when applying the model to data, it is necessary to control for domestic borrowing by the government to see if the link between fiscal policy and international reserves disappears.
In sum, according to the theory, the link between fiscal policy and international reserves is expected to have the following pattern. During economic downturns, in developing countries with low or no political distortion, international reserve levels are high if the governments conduct countercyclical fiscal policies and low if the governments conduct procyclical fiscal policies. This relationship may be stronger if these countries rely more heavily on external financing. In developing countries with high political distortion, this link may not be obvious.
Data and Methodology
Data
The measure of fiscal policy pattern is constructed using government financial statistics data from the International Monetary Fund (IMF). Political risk scores (PRISK) from the International Country Risk Guide (ICRG) are used to gauge the degree of political distortion or risk. According to the ICRG, PRISK has the following components: PRISK offers a comprehensive measure of institutional quality and political risk, and therefore serves as a good criterion for distinguishing countries in terms of political distortion 2 . The higher (lower) the total score, the lower (higher) the political risk. A complete list of the countries is given in Table 1 . As stressed above, the link between international reserves and fiscal policy pattern may not exist in developing countries with high political distortion. Thus, it is necessary that countries be distinguished according to the level of political distortion. Based on PRISK, the 60 countries were divided into two categories: the low political risk group consists of countries with an above-median PRISK score, and the high political risk group consists of those with a PRISK score below the median.
The theory also suggests that the degree of reliance on external financing may impact the association between international reserves and fiscal policy 9 pattern. The sample therefore is further divided into four categories based on high-low political risk and high-low reliance on external financing. The ratio of external debt to GDP, taken from International Financial Statistics, is used to measure the degree of reliance on external financing. Specifically, a 40 percent ratio of external debt to GDP is used as a threshold. 3
Methodology
The fiscal policy pattern measure for this study, FISCAL, is constructed as the product of the growth rate of real government expenditure and a cycle indicator. The cycle indicator equals 1 if output is above its potential level and -1 if output is below its potential level. Whether output is above or below its potential level is determined by the sign of the cyclical component of HP filtered real GDP: a positive sign indicates a boom, while a negative sign indicates a bust. In cases of countercyclical fiscal policies, the growth rate of real government expenditure is positive in a bust and negative in a boom, so the product, FISCAL, has a negative sign. Similarly, in cases of procyclical fiscal policies, FISCAL has a positive sign. Table 2 gives the summary statistics for FISCAL in all 60 developing countries. As can be seen in the third column, the mean of FISCAL is positive for most developing countries (42 of 60), indicating that, by and large, procyclical fiscal policy is common in developing countries. This finding is consistent with other studies concerned with the fiscal policy pattern in developing countries.
The reasons for constructing the pattern of fiscal policy in this way are as follows. First, as Kaminsky et al. (2004) point out, extreme caution should be exercised in drawing conclusions about fiscal policy cyclicality based either on the primary balance or on tax revenues as a percentage of GDP, government spending as a percentage of GDP, or the primary balance as a percentage of GDP: these are all ambiguous indicators. Instead, they use correlations between government spending (or inflation tax) and the business cycle. A negative correlation between government spending and the business cycle, or a positive correlation between the inflation tax (a proxy for tax rate) and the business cycle indicates a countercyclical fiscal policy. On the other hand, a positive correlation between government spending and the business cycle or a negative correlation between the inflation tax and the business cycle indicates a procyclical fiscal policy. Kaminsky et al. use the inflation tax as a proxy for the tax rate because tax rate data are not widely available for developing countries. The inflation tax is a useful proxy only in Latin American countries, where the inflation tax is of significant magnitude. The present analysis includes all developing countries, and thus the inflation tax is not a good proxy for the tax rate. In addition, a recent study by Alesina and Tabellini (2005) shows that in both OECD countries and developing countries, fiscal policy seems to be driven almost exclusively by government spending. Therefore, FISCAL is constructed based on the relationship between government spending and the business cycle only. Second, similar to the correlation indicator introduced by Kaminsky, et al. (2004) , the constructed variable gives an unambiguous measure of the pattern of fiscal policy, with a positive sign of FISCAL indicating a procyclical policy and a negative sign indicating a countercyclical policy. Finally, FISCAL gives a timevariant measure for the fiscal policy pattern. This makes it a better measure, because it is likely that a country's ability to conduct countercyclical fiscal policy may vary over time. Alternative measures of fiscal policy pattern constructed for other studies generally do not vary over time (Catao and Sutton, 2002; Alesina and Tabellini, 2005) .
The theory suggests that the link between international reserves and fiscal policy pattern should manifest itself during bad times (i.e., economic downturns). In order to reveal this link empirically, a dummy should be introduced to distinguish between good and bad times. The dummy, d g , is equal to one if the economy is in good times, which are the periods when the cyclical component of real GDP is positive. In addition, an interaction term between the dummy and the measure for fiscal policy pattern, FISCAL, is included.
Specifically, the benchmark empirical model employed to investigate the relationship between fiscal policy pattern and international reserves is given as follows. The empirical model is based on the extended buffer stock framework adopted by Aizenman and Marion (2004) .
The left-hand side of (1) is the log of actual reserve holdings(R), valued in U.S. dollars and expressed as a ratio of X, where X is generally GDP or the U.S. GDP deflator. Consistent with the existing literature, international reserves are measured as "reserves minus gold," which includes convertible foreign exchange, special drawing rights, and the unconditional drawing right with the IMF. Given that developing countries have minimal gold holdings, "reserves minus gold" gives a valid measure of international reserves. In the right-hand side of the equation, FISCAL is the measure of fiscal policy pattern and d g is a dummy for good times. An interaction term between FISCAL and d g is also included. If the estimated coefficient on FISCAL is significant, a link between fiscal policy pattern and international reserves during economic downturns can be identified. A negative coefficient would be consistent with the theoretical prediction.
OC is an enhanced measure for the opportunity cost of holding international reserves. Most studies of extended buffer stock models measure the opportunity cost simply as the difference in interest rates in the developing countries and in the United States. Aside from its other defects 4 , this traditional measure is inadequate in the sense that it does not take into account inflation and changes in the value of U.S. dollars. For example, if the U.S. dollar depreciates greatly, the actual opportunity cost would be much higher than the measured one. Therefore, following a recent paper by Aizenman, Lee, and Rhee (2005) , an enhanced measure is constructed for the opportunity cost of holding international reserves for each developing country:
where t i is the national interest rate in the developing country, * t i is the Treasury bill rate in the United States, d t is the depreciation rate (domestic currency/U.S. dollar), and t π is the CPI inflation in the developing economy.
This enhanced measure for OC accounts for relative changes in the value of U.S. dollars and measures the opportunity cost in real terms. OC is expected to have a negative impact on international reserve holding, though many studies have failed to find a significantly negative impact using the traditional measure.
Consistent with the empirical literature, the following other variables in the right-hand side of equation (1) are included. σ is the volatility of reserves, which is approximated by the volatility of international transactions or the volatility of real export receipts. C is a proxy for adjustment costs, calculated as the average propensity to import. The variable neer is a control for the degree of exchange-rate flexibility, measured as the volatility of the nominal effective exchange rate. S is a scaling variable. If X takes the value of GDP (in millions 12 of U.S. dollars), S is represented by population size, whereas if X is the U.S. GDP deflator, S is represented by population and real GDP per capita.
The volatility of reserves, σ , should have a positive impact on demand for reserves. This is because higher reserve volatility means that reserves hit their lower bound more frequently, and the central bank should be willing to hold a larger stock of reserves in order to incur the cost of restocking less frequently. The scaling variable, S, should also enter with a positive coefficient; one would expect a larger economy to hold larger amounts of reserves.
According to Aizenman and Marion (2004) , the marginal propensity to import (empirically, the average propensity to import) was initially proposed as a proxy for adjustment costs (C). More recently, the propensity to import has been reinterpreted as a measure of the economy's openness and vulnerability to external shocks. It has been shown to have a positive effect on demand for international reserves. The coefficient should be positive; one would expect the demand for reserves to increase as the economy faces greater external vulnerability.
The volatility of nominal effective exchange rate ( neer ) is included to capture the potential impact of exchange rate regimes on optimal international reserve holdings. Flood and Marion (2002) , Disyatat and Mathieson (2001) , and Aizenman and Marion (2004) have found it to be a significant determinant. Greater exchange-rate flexibility should reduce the demand for reserves, because central banks no longer need large reserves to maintain a pegged rate or to enhance the peg's credibility. The coefficient on exchange-rate volatility therefore is expected to be negative.
In order to assess how the association between fiscal policy pattern and reserve holdings may be affected by political risk and external debt, shift and slope dummies are introduced into the benchmark regression. Specifically, the following equation is estimated over the full sample to analyze the impact of political risk on the association:
A dummy capturing the level of political risk, D 1 , is added to the benchmark regression. D 1 = 1 if a country is in the high political risk group and D 1 = 0 otherwise. An interaction term between D 1 and FISCAL is also added.
Similarly, to analyze the impact of external debt on the association, equation (4) below is estimated.
where D 2 = 1 if a country is in the low external debt to GDP ratio group, and D 2 = 0 otherwise. An interaction term between D 2 and FISCAL is also added to the benchmark regression. Table 3A reports the results of regressing on the full sample, using shift and slope dummies for high-low political risk (i.e., equation (3)). The dependent variable is logged reserves to GDP ratio. 5 Regression (1) gives the basic extended buffer stock model specification in the literature, with a dummy for high-low political risk (D 1 ) added. Regression (2) adds the fiscal policy pattern measure, FISCAL, to regression (1); regression (3) continues to add an interaction term between FISCAL and D 1 . Regression (4) further includes the dummy for good economic times, d g , and regression (5) extends by adding an interaction term between FISCAL and the "good times" dummy. As indicated by Table 3A , the relationship between the fiscal stance and reserve holdings is indeed different for the low and high political risk groups. The interaction term between FISCAL and D 1 is significant at the 10 percent level in general and at the 5 percent level during economic downturns.
Results
Column (3) of Table 3A shows that the relationship between FISCAL and reserve holdings is significantly negative for low political risk countries. Column (5) shows that the negative relationship is even stronger in economic downturns. This is consistent with the theory: for countries with low political risk, countercyclical fiscal policy should be associated with higher international reserve holdings whereas procyclical fiscal policy should be associated with lower international reserve holdings during economic downturns.
Higher reserve holdings could permit the fiscal authorities to conduct countercyclical fiscal policy in economic downturns. A reverse causality issue may exist, and the estimated coefficients on FISCAL may be biased. Therefore, tests of endogeneity of FISCAL are conducted. However, neither the Wu-Hausman F test nor the Durbin-Wu-Hausman chi-square test can reject the null hypothesis that the fiscal policy pattern measure is exogenous. 6 The exogeneity of fiscal policy pattern could arise from the budget timeline of fiscal spending. It is common practice that the budget for fiscal spending in the current year is determined by the end of the previous year. Therefore, one can assume that the current year reserve holdings have almost negligible impact on fiscal decisions made in the previous year.
When equation (4) is estimated over the full sample, i.e., when countries are only distinguished according to their reliance on external financing, no significant difference is identified across groups 7 . However, when equation (4) is estimated over the group of low political risk countries, a significant difference between the high-low external debt subgroups is detected during economic downturns. The results are reported in Table 3B . As shown in regression (5), the interaction term between the dummy for high-low external debt (D 2 ) and FISCAL is significant at the 10 percent level. During economic downturns, in the low political risk group of countries, the estimated coefficient on FISCAL is -1.249 for the high external debt subgroup, and -0.604 for the low external debt subgroup 8 . This is again consistent with the prediction of the theory. During economic downturns, among low political risk countries, the relationship between FISCAL and reserve holdings is expected to be stronger for the high external debt subgroup.
Equation (1) is then estimated over subsets of the sample to further investigate how the relationship may differ across groups. Specifically, Tables 4A and 4B report the regression results when countries are divided into two groups according to political risk level. Tables 5A and 5B report the results when countries are divided into four groups according to political risk level and the level of external debt to GDP ratio. Table 4A reports the results when logged reserves to GDP ratio is the dependent variable, while Table 4B gives the results when logged reserves to the U.S. GDP deflator is the dependent variable. 9 In both tables, regressions (1)- (4) are for countries with high political risk, and regressions (5)-(8) are for countries with low political risk. Regressions (1) and (5) give the benchmark extended buffer stock model specification in the literature, excluding variables related to fiscal policy. The estimation results of the benchmark model are consistent with the existing literature.
Regardless of which scaling variable is used, the fiscal policy pattern (FISCAL) is significantly related to international reserve holdings for countries with low political risk but not for those with high political risk. Regressions (2) and (6) add FISCAL into the benchmark regressions. Regressions (3) and (7) further include the dummy for good economic times, and regressions (4) and (8) extend those equations by adding the interaction term between FISCAL and the "good times" dummy. The coefficient on FISCAL is not significant for the high political risk countries but is significantly negative for the low political risk countries across all regressions. After adding the interaction term and the goodtimes dummy, the fiscal measure becomes even more significant. This implies that in the group of countries with low political risk, those conducting countercyclical fiscal policies in general hold more international reserves, while those conducting procyclical fiscal policies in general hold fewer reserves. This association between fiscal policy pattern and international reserves clearly manifests itself during economic downturns in low political risk countries, which is exactly what the theoretical model predicts. In addition, for low political risk countries, a higher fraction of the variation of reserves is explained by adding FISCAL, the good-times dummy, and the interaction term. Specifically, these variables increase the adjusted R 2 from 0.8359 to 0.8395 in Table 4A and from 0.89 to 0.90 in Table 4B . 10 The results in Tables 4A and 4B also offer new insight into the effect of the opportunity cost of international reserve holding. The conventional wisdom regarding the opportunity cost of holding reserves is that, when properly measured, the opportunity cost should have a significantly negative impact on international reserves. However, the results show a sharp contrast between countries with different degrees of political risk. The opportunity cost measure statistics for logged reserves to GDP ratio are -7.30134 with p value = 0.0000 (Levin, Lin, and Chu) and 178.130 with p value = 0.0005 (ADF-Fisher chi-square). The test statistics for logged reserves to U.S. GDP deflator are -4.52306 with p value = 0.0000 (Levin, Lin, and Chu) and 242.222 with p value = 0.0000 (ADF-Fisher chi-square). The null hypothesis of existence of unit root is rejected in each case.
has a significantly negative effect on international reserve holdings in low political risk countries, but no significant effect in high political risk countries 11 . This seems to suggest that political distortions may mitigate the response to the opportunity cost of holding reserves.
Tables 5A and 5B report the results when countries are divided into four groups according to political risk level and the level of external debt to GDP ratio. In Table 5A , the reserves to GDP ratio is the dependent variable, and in Table 5B , reserves to the U.S. GDP deflator ratio is the dependent variable. Consistent with the results in Table 3B , among low political risk countries, the relationship between fiscal policy and international reserves during economic downturns is stronger if the degree of reliance on external financing is higher. For instance, in Table 5A , among low political risk countries, the coefficient on FISCAL for those with high external debt to GDP ratio is -1.220, while the coefficient for those with low external debt to GDP ratio is -0.759.
Consistent with the results in Tables 4A and 4B , no significant association between fiscal policy pattern and international reserves is identified for high political risk countries. In addition, the opportunity cost is not significant for high political risk countries.
Robustness
As mentioned in the theoretical justification, higher domestic borrowing by the government may weaken the link between fiscal policy and international reserves. This is because in some developing countries, domestic borrowing costs may not be high during busts, allowing governments to easily finance their countercyclical fiscal spending. Consequently, these countries may have lower incentives to hoard international reserves for stabilization purposes. If the financing role of government domestic borrowing is widespread in developing countries, one would expect to see a negative relationship between international reserve holdings and government domestic borrowing, and a weaker link between fiscal policy and international reserves. To check the robustness of the previous results, a control for government domestic borrowing-domestic banks' claims on the government as a percentage of GDP-is added into the previous extended buffer stock model. Securities and derivatives markets typically are underdeveloped in developing countries, so that government must often rely on borrowing from domestic banks. Thus, this variable is a reasonable, though not perfect, indicator for the degree of governments' domestic borrowing.
Simply including government domestic borrowing (logged) into the regression can be problematic: the amounts of international reserves and contemporaneous government domestic borrowing can be simultaneous decisions of the government. The Durbin-Wu-Hausman tests are used to check for endogeneity. Both the Wu-Hausman F test and the Durbin-Wu-Hausman chi-square test reject the null hypothesis that government domestic borrowing (logged) is exogenous. 12 Rejection of the null hypothesis indicates that instrumental variables techniques are required. Following the literature, the lagged value of government domestic borrowing (logged) is used as an instrument because it is uncorrelated with the error term of the regression but highly correlated with current government domestic borrowing (logged).
In Tables 6A and 6B , government domestic borrowing is added to the benchmark regression, and the countries are divided into two groups based on the level of political risk. The model is then estimated using two-stage least squares. Similar to above, Table 6A uses logged reserves to GDP ratio as the dependent variable, while Table 6B uses logged reserves to the U.S. GDP deflator ratio as the dependent variable.
Both tables show that the results are robust to the inclusion of the additional control of government domestic borrowing. For low political risk countries, the fiscal policy measure is still negatively associated with reserves holdings during economic downturns, indicating that countries exhibiting countercyclical fiscal policies hold more reserves, whereas those exhibiting procyclical fiscal policies hold fewer reserves. Again, for countries with high political risk, this relationship is not significant.
Tables 7A and 7B report the results when the countries are divided into four groups. The results again confirm previous findings: the negative relationship between fiscal policy and international reserves is strong for the group of countries with low political risk and high reliance on external financing during economic downturns.
Conclusion
This study investigates the empirical relationship between the pattern of fiscal policy and the demand for reserves in developing countries, and how this relationship is associated with political risk and conditional access to global capital markets. It takes to data the theoretical implications of the model in Aizenman and Marion (2004) , a model explaining developing countries' international reserve holdings based on the precautionary motive argument.
The results indicate that for developing countries with low political risk, international reserves and fiscal policy have the following relationship. During economic downturns, countercyclical fiscal policies are associated with higher international reserve holdings, while procyclical fiscal policies are associated with lower reserve holdings. This relationship is stronger when the countries with low political risk rely heavily on external financing. The results for developing countries with high political risk do not indicate a clear-cut link between reserve holdings and fiscal policy pattern. These results are consistent with the theoretical predictions of the model in Aizenman and Marion (2004) .
Issues that deserve further attention are the reasons for the procyclical pattern of fiscal policy in developing countries. In some countries, it may reflect politically induced distortions. In others, it may be the outcome of larger than anticipated shocks hitting the economy. Modeling and testing these issues are left for future research. Note: Low political risk countries are the ones with average political risk score lower than the mean of all developing countries and vise versa for high political risk countries. The threshold for high versus low external debt to GDP ratio is set at 40 percent (Daseking 2002) . Note: High political risk countries: D 1 =1; low political risk countries: D 1 =0. All regressions include country fixed effects. Constant terms not reported. Standard errors in parentheses are corrected for heteroskedasticity and serial correlation within countries. ***denotes significance at the 1-percent level; **denotes significance at the 5-percent level; * denotes significance at the 10-percent level. Note: Countries with low external debt to GDP ratio: D 2 =1; Countries with high external debt to GDP ratio: D 2 =0. All regressions include country fixed effects. Constant terms not reported. Standard errors in parentheses are corrected for heteroskedasticity and serial correlation within countries. ***denotes significance at the 1-percent level; **denotes significance at the 5-percent level; * denotes significance at the 10-percent level. Note: All regressions include country fixed effects. Constant terms not reported. Standard errors in parentheses are corrected for heteroskedasticity and serial correlation within countries. ***denotes significance at the 1-percent level; **denotes significance at the 5percent level; * denotes significance at the 10-percent level. Note: All regressions include country fixed effects. Constant terms not reported. Standard errors in parentheses are corrected for heteroskedasticity and serial correlation within countries. ***denotes significance at the 1-percent level; **denotes significance at the 5-percent level; * denotes significance at the 10-percent level. Note: All regressions include country fixed effects. Constant terms not reported. Standard errors in parentheses are corrected for heteroskedasticity and serial correlation within countries. ***denotes significance at the 1-percent level; **denotes significance at the 5-percent level; * denotes significance at the 10-percent level. Note: All regressions include country fixed effects. Constant terms not reported. Standard errors in parentheses are corrected for heteroskedasticity and serial correlation within countries. ***denotes significance at the 1-percent level; **denotes significance at the 5-percent level; * denotes significance at the 10-percent level. Note: All regressions include country fixed effects. Constant terms not reported. Standard errors in parentheses are corrected for heteroskedasticity and serial correlation within countries. ***denotes significance at the 1-percent level; **denotes significance at the 5-percent level; * denotes significance at the 10-percent level.
